Mammary carcinomas (MC) induced by mouse mammary tumor viruses (MMTV) acquire various numbers of newly integrated MMTV proviruses in addition to edogenous MMTV [10] . Some of these additional MMTV proviruses are integrated at common sites in cellular DNA of MC. The cellular DNA sequences of the common sites are molecularly cloned and designated as it-1 [11] (later, wnt-1), int-2 [2, 15] and int-3 [5] . The it-1 gene products are glycoproteins and seem to be some growth and differentiation factors [1, 14] . Trascriptional activation of it-1 gene is an initiating event in multistep carcinogenesis [211. Amino acid sequence of the int-2 protein have homology to f ibroblast growth factor [3, 4, 9] . The int-2 gene plays multiple roles in the embryo stages of development [22] . Such int genes are considered to play an important role in viral mammary tumorigenesis [12] . The frequency of activation of these genes, however, varies greatly among mouse strains [7, 12] . These facts raise the question which of MMTV and host cells determine the extent of contribution of int genes in viral mammary tumorigenesis.
We have previously examined DNA rearrangements of it-1 and int-2 regions of MCs developed in DD/Tbr, and in the progeny of NIH Swiss (NIH/Mtv+) and BALB/c mice (BALB/Mtv+ ), whch were infected with MMTV (DD-MMTV) derived from DD/Tbr mice. In 18 MCs of DD/Tbr mice examined, the rearrangements of it-1 and int-2 regions were observed in 10 MCs (56%) and 2 MCs (11%), respectively In contrast, the rearrangements of it-1 and/or int-2 regions were in only one (11%) out o f 9 MCs in NIH/Mtv+ mice and only one (13%) out of 8 MCs in BALB/Mtv+ mice, respectively [unpublished data].
In the present study, the level of RNA expression of int genes were examined in MCs the three strains of mice, which were persitently infected with the DD-MMTV. Increased expressions of either it-1 or int-2 genes were 81% in DD/Tbr, 47% in NIH/Mtv+ and 33% BALB/ Mtv+ mice. This suggests that the frequency of expression of int genes in mammary carcinomas depends largely on genetic background of hosts. The level of RNA expression of int-2 gene was also determined in RNAs from MCs and livers by dot blot hybridization analysis (Fig.  3 A, 3 B and Table 1 ). Its elevated level of expression was observed in 8 of 16 MCs (50%) from DD/Tbr, 4 of 17 MCs (24%) from NIH/ Mtv+, 1 of 9 MCs (11%) from BALB/Mtv+ mice ( Table 1 ). The int-2 gene was also activated at sigificantly higher frequency in DD/Tbr than in BALB/Mtv+. In some MCs from DD/ Tbr (B 24, B 14 and C 60), NIH/Mtv+ (M 35) and BALB/Mtv+ (B 1), the levels of expressed int -2 gene were elevated (Fig . 3) . Frequency of elevated activation in either int-1 or int-2 genes in MCs from DD/Tbr (13/16 ; 8196) was significantly higher than those of NIH/Mtv+ (8/17; 47) and BALB/Mtv+ (3/9 ; 33%) ( Table 1) .
RNA transcripts of int-3 gene was detected in only one MC (B 24) out of 16 MCs from DD/ Tbr and none of 17 MCs from NIH/Mtv+ . In all livers from three mouse strains, it was expressed at a very low or an undetectable level. Status of expression in oncogenes : Expression of oncogenes, H-ras, K-ras, N-ras, c-myc, raf, fgr, fms, erbB, mos, src genes, was als e MMTV transcripts might be dut to newly acquired MMTV proviruses. Some of these extra MMTV proviruses were integrated into common integration sites, int-i, int-2 or int-3 domains. The frequency of integration of MMTV provirus into these sites of MCs varies strikingly among mouse strains [12] . Here we showed that the frequency of MCs with increased level of expression of it-1 or int-2 gene were remarkably different among DD/Tbr, NIH/Mtv+ and BALB/Mtv+ mice. This indicates that RNA expression of int genes is attributable at least to genetic characteristics of host animals, because all three strains of mice harbor DD-MMTV of same origin. Thus, the genetic property of host animals is one of important determinants on the extent of int gene expression. MMTV-harboring inbred mouse strains, which have a high mammary tumor incidence such as C3H/He, GR, RIII, DD/Tbr and SHN, have a distinct frequency of integration for the int regions of host animals [7, 12] . However, when the same strain of mice are infected with MMTVs of different origins, whether these viruses have distinct preferences for int sites remains unknown.
Peter et al. (1986) reported a concerted activation of two potential proto-oncogenes in MCs from BR 6 mouse strain [17] . We also observed the concerted activation of int regions in DD-MMTV-induced MCs. In this study, it is consided that the same cell population would express both the it-1 and int-2 genes, because the mammary tumors might consist of a single tumor cell clone [191. Four out of 9 int-l-positive of DD/Tbr were positive for int-2 expression, and other 5 MCs were int-2 negative. In NIH/Mtv+ mice, 3 out of 7 int-l-positive MCs were also int-2 positive, and the rest 4 were negative. Thus, the expression of it-1 and int-2 genes seemed to be regulated independently.
In transgenic mice harboring it-1 gene, the activation of the transgene is associated with hyperplasia of mammary gland. This means that the activation of it-1 gene may be associated with an initiating event in multistep carcinogenesis [24] . Proviral activation of int-2 is considered to be also an early event in the carcinogenesis [16] , and even the tumors with activated int-2 gene need further additional events to become hormone independent. On the other hand, malignant activation of H-ras-1 oncogene was found to be involved in the initiation process in mammary carcinogenesis by chemical carcinogen such as N-nitroso-N-methylurea [23] . In this study, expression of int genes did not show any correlation with that of other oncogenes as far as examined. What roles these oncogenes played in int-1-or int-2-positive MC and it-negative MC is not unknown. Interaction of many genes such as oncogenes and suppressor oncogenes would require to be analyze to fully elucidate the mammary carcinogenesis.
